The isolation and characterization in vitro of normal epithelial cells, endothelial cells and fibroblasts from rat urinary bladder.
Epithelial cells, microvascular endothelial cells, and fibroblasts have been isolated in culture from normal urinary bladders of Fischer rats. Normal epithelial cells were cultured most efficiently when transitional epithelial sheets were plated on to collagen-coated roller flasks. The epithelial sheets were obtained by two micro-dissection techniques. In the first method, the epithelium was peeled as a large coherent sheet from the submucosal connective tissue following subepithelial injection of a collagenase solution, and after incubation of the bladders in the same enzyme solution. Epithelial sheets with intact basal cell layers were essential for culture success. On collagenous matrices, epithelial differentiation was similar to that in vivo. The in vitro transitional epithelium was composed of three cell layers, namely superficial, intermediate, and basal cells. Basal cells were attached to newly synthesized basal lamina by means of hemidesmosomes. Superficial cells were sealed at their apical lateral membranes by a junctional complex, i.e. a terminal bar. Asymmetric luminal membrane plaques were not apparent. In the second method, the epithelium was separated from the underlying connective tissue after collagenase--trypsin digestion of everted urinary bladders. Although the digest consisted mainly of epithelial cells, these rarely survived the first passage when plated on conventional plastic growth surfaces. After the third culture week, epithelial cells usually died and slowly growing colonies of fibroblasts or large flattened epitheloid cells became apparent. Epitheloid cells were identified by their typical ultrastructure as endothelial cells, showing Weibel--Palade bodies and pinocytotic caveolae. These cells were reactive with antiserum against factor VIII. The free surface of monolayer cultures was non-thrombogenic when incubated in the presence of platelets. Fibroblasts were isolated from heavily contaminated epithelial cell cultures after differential trypsinization. These three cells types represent the normal control cells of an in vitro tumor model for the study of invasiveness. All three cell types are involved in the formation and functional maintenance of the epithelial--stromal junction. The study of cell--cell and cell--matrix interactions may provide important clues for the understanding of tumor invasiveness, a process that starts at the epithelial--stromal junction and proceeds with its destruction.